Nitric oxide inhibition of IGF-1 stimulated proteoglycan synthesis: role of cGMP.
Insulin-like growth factor (IGF-1) is critical for normal development and maintenance of cartilage, however arthritic cartilage responds poorly to IGF-1; part of this insensitivity is mediated by nitric oxide (NO). These studies test if cGMP is responsible for NO dependent insensitivity to IGF-1 in chondrocytes in situ in organ culture and in monolayer culture. Lapine cartilage and chondrocytes in monolayer culture and cartilage from osteoarthritic human knees were used. Tissues were exposed to NO from iNOS induced by IL-1, and proteoglycan synthesis in response to IGF-1 was evaluated in the presence and absence of cGMP dependent protein kinase (PKG) inhibitors. PKG activators inhibited IGF-1 responses in cartilage but not chondrocytes in monolayer. IL-1 stimulated cGMP synthesis in both monolayer and organ cultures. However, PKG inhibitors in cartilage slices but not in monolayer cultures restored response to IGF-1. PKG activity was detected in both fresh and monolayer chondrocytes, confirming this part of the cGMP signal cascade is intact in both of the preparations evaluated. Arthritic cartilage response to IGF-1 was restored by both N(G)-monomethyl-L-arginine inhibition of NO synthesis and PKG inhibitors. The data suggests that cGMP mediated effects are critical to NO actions on chondrocytes in situ in the cartilage matrix and supports a role for cGMP in the pathophysiologic effects of NO in osteoarthritis.